Influence of temperature on the development and decay of thermotolerance and heat shock proteins.
The development of thermotolerance and its decay in plateau-phase Chinese hamster cells are shown to be temperature-dependent phenomena. Development of tolerance, after an initial dose of 10 min at 45 degrees C, is appreciably slower between 20 and 28 degrees C than it is at 37 degrees C. Decay of tolerance is also slower in that temperature range; at 4-23 degrees C, it does not decay at all during the 96-h interval of the experiment. At 41 degrees C, thermotolerance decay, "step-down" cell killing, and thermotolerance induction apparently all occur and affect cell survival. The decay of HSP 70 mirrors that of thermotolerance, except at 41 degrees C. At that temperature very likely de novo synthesis of that protein becomes important in determining protein concentration. Our data show that care must be taken when extrapolating from kinetic data obtained with surface tissues in vivo to those in depth. The former are usually at a temperature between 25 and 32 degrees C; the latter are at 37 degrees C.